Enhancements in 630.0 nm airglow around midnight at equatorial latitudes were 9 observed by many optical observations. Such features had been suggested as the 10 signature of thermospheric midnight temperature maximum (MTM) effect, which was 11 associated with temperature and meridional neutral winds. This study investigates the 12 influence of neutral temperature and meridional neutral wind on the volume emission 13 rates of the 630.0 nm nightglow. We utilize the SAMI2 model to simulate the charged 14 and neutral species at the 630.0 nm nightglow emission layer under different 15 temperatures with and without the effect of neutral wind. The results show that the 16 neutral wind is more efficient than temperature variation in affecting the nightglow 17 emission rates. However, the emission rate features a local maximum in its variation 18 with the temperature. Two kinds of tendencies can be seen regarding the temperature 19 that corresponds to the turning point, which is named the turning temperature (Tt) in 20 this study: firstly, Tt decreases with the emission rate for the same altitude; secondly, 21 for approximately the same emission rate, Tt increases with the altitude. 
Introduction 27
The atomic oxygen red line at 630.0 nm is the most prominent emission in the 28 nighttime ionosphere. It usually forms an emission layer in the F region at altitudes of 29 satellite, respectively. The amplitude of the temperature bulge was found to rangethe same as those for this effect. We suggest that this is due to the meridional neutral wind blowing 157 equatorward in both hemispheres (see Fig. 1 ) and pushing the plasma upward along 158 the field lines, reducing the local charged particle densities and consequently the 159 Ann. Geophys. Discuss., https://doi.org/10.5194/angeo-2018-5 Manuscript under review for journal Ann. Geophys. Fig. 2(b) , the neutral wind causes the 160 intensity at +5° geomagnetic latitude to decrease significantly for the same reason as 161 the wind direction is locally southward (equatorward). This equatorward neutral wind, 162 however, has an opposite effect on the intensity at -5° geomagnetic latitude; being 163 locally poleward, the wind pushes the plasma downward along the field lines, 164 increasing the local charged particle densities and consequently the emission rates as 165 well. 166
From Eq. (4), we can see that I630 is related to the densities of several neutral 167 species as well. In order to find out how the temperature affects the overall chemical 168 process that leads to the 630.0 nm emission, a few profiles of relevant parameters as 169 functions of temperature in Fig. 3 , based on the condition at 230 km altitude and -5° 170 geomagnetic latitude on February 1, 2007. In Fig. 3(a From Fig. 1(a) , we can see that along the field lines, the O + density is maximum 179 around the geomagnetic equator when there is no neutral wind, whether it is in the 180 summer or winter season. But the [O + ] maxima tilt to the winter hemisphere in the 181 presence of summer-to-winter neutral wind at the geomagnetic equator, as shown in 182 Fig. 1(b) . The density profiles of the charged particles along the field lines are clearly 183 influenced by the neutral wind. 184
From the results that include the normal wind effect as shown in Fig. 2 , the 185 intensities on opposite sides of the geomagnetic equator are very different. The 186 weaker emission is in the summer hemisphere, and brightness of higher intensity 187 appears in the winter hemisphere. In previous studies, Rishbeth and Setty [1961] 188 found that NmF2 was larger in winter than in summer, and they first suggested the 189 possibility of composition change being the cause of the winter anomaly. Rishbeth 190 [1972] and Torr and Torr [1973] suggested that the anomaly might be due to 191 transequatorial neutral wind blowing from the summer hemisphere to the winter 192 hemisphere. Therefore, the enhancement of the emission at the low latitudes of the 193 winter hemisphere should be the results of plasma accumulation caused by the neutral 194 wind effect. 195 Figure 2 shows the influence of temperature and neutral wind on the nightglow 196 emission rates. We estimate the intensity change under different neutral wind 197 Ann. Geophys. Discuss., https://doi.org/10.5194/angeo-2018-5 Manuscript under review for journal Ann. 
